Pulsatile drug delivery to ileo-colonic segments by structured incorporation of disintegrants in pH-responsive polymer coatings.
Conventional pH-responsive coatings used for oral drug delivery to the lower parts of the gastro-intestinal tract often show a poor performance. A new system for site-specific pulsatile delivery in the ileo-colonic regions is described. The system is based on the non-percolating incorporation of disintegrants in a coating which consists further of a continuous matrix of pH-responsive polymer (Eudragit S). Extensive in vitro release studies were performed in which coatings with different concentrations and disintegrants were studied and compared to non-disintegrant containing coatings. In vitro data show that the incorporation of swelling agents in an Eudragit S-coating still allows delayed release in the simulated terminal ileum. The pulse time and the robustness could be improved compared to conventional Eudragit S-coatings. The augmented pH-responsiveness of the new coating was related to the swelling index of the applied disintegrant. Based on the in vitro data comparing different swelling agents, Ac-di-sol appears to be the best performing swelling agent. A proof-of-concept study in human subjects was performed to investigate the performance of the new system in vivo. Coated capsules containing the stable isotope (13)C(6)-glucose as the test compound were administered and the occurrence of (13)CO(2) in the breath of the subjects was measured. It could be shown that the coating is able to resist the environmental conditions in the stomach and duodenum and delay release until deeper parts of the intestines are reached. Furthermore, the capsule is able to maintain a pulsatile release profile. It is concluded that the structured incorporation of swelling agents in pH-responsive polymers improves the delayed, pulsatile release kinetics of coated capsules. In a proof-of-concept in vivo study it was shown that the newly developed coating enables pulsatile delivery of the content to the lower parts of the intestines.